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pellet  by the shock when the gun is discharged.  The  t ime of 
burn ing  is taken as the interval  f rom the discharge of the gun to 
the explosion of the shell. 

In  the exper iments  shells were  fitted wi th  caps enclosing the 
fuses. In each cap was a series of holes equidis tant  f rom the nose 
of the shell. The  relat ion between rate of burn ing  and pressure  
was  obta ined f rom a set of exper iments  made  with  a fuse body 
moun ted  on the shaft  of a Lava l  turbine and run in an air- t ight  
box in which the pressure  could be varied. 

A series of shells provided with caps pierced with  holes was  
fired a long the same t ra jec to ry  at brief intervals  and the t ime of 
burn ing  of the fuses was noted. F rom this and the length of the 
fuse the rate of bu rn ing  was deduced and in turn f rom the rate  of 
bu rn ing  the pressure  was  derived at the par t  of the shell where  
the holes were  located. This  last step was made by  reference to 
the l abora to ry  exper iments  under  varied presstire. " At  all speeds 
in the range  covered the pressure  has a m a x i m u m  posi t ive value 
at the nose of the shell. The  pressure  falls rapidly as the point  of 
observa t ion  moves  toward  the base, and is negat ive  some distance 
before the cylindrical par t  of the shell is reached."  

G. F. S. 

Fine Spun Asbestos. (U. S. Geological Survey Press Bulletin 
No. 448, June, I92O. ) - -The  earliest  use of asbestos  was  for spin- 
n ing  and weaving,  to make  incombust ib le  thread and yarn  rope 
and cloth, and this has cont inued to be the mos t  impor tan t  use of 
asbes tos  ever  since the days  of the Greeks  and Romans .  Only  
the best  grades  can be used for this purpose,  according to J. S. 
Diller, of the Uni ted  Sta tes  Geological  Survey.  Th read  can now 
be spun so fine tha t  it will run about  32,0o0 feet to the pound. 

Centenary of the Industrial Calculating Machine. (La Nature, 
May I5, I92O. ) - -The  Alsat ian financier, Thomas ,  in 182o brought 
out  the first model  of his calculat ing machine.  To  celebrate  the 
centennial  of this event  an exposit ion of all types  'of calculat ing 
apparatus was held in Paris in June, 192o. 

Four  grea t  names  in the his tory of calculat ing machines  are 
claimed for F rance :  Blaise Pascal,  T h o m a s  of Colmar,  Maurel  
and Jaye t ,  and L6on Boll6e. 

G. F. S. 

On the Viscosities and Compressibilities of Liquids at High 
Pressures. J . H .  HYDE. (Proceedings of the Royal Society, A 684, 
May I, I92O. ) - - In  the transmission of power by worm gears pres- 
sures come into play between the lubricated surfaces of the order  
of five tons per square  inch. This  inves t igat ion was designed to 

• obta in  informat ion  concerning the viscosi ty  of var ious oils under  
such conditions.  For  all oils it was  found tha t  the viscosi ty  in- 
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creases with the pressure. This increase is especially rapid for 
mineral oils (F. F. F. Cylinder, Vic tory  Red, Bayonne,  Mobiloil 
" A," Mobiloil " BB ") above the pressure of five tons per square 
inch. At  high pressures the viscosity is as much as twenty  times 
as great  as at atmospheric  pressure. For  animal and vegetable 
oils (sperm, " t rot ter ,"  castor, and rape) the increase in viscosity 
is not so great. At a pressure of seven tons per square inch these 
have only from four to five times as great  a viscosity as at normal 
pressure. Fur thermore ,  there is a much greater difference be- 
tween the oils of the mineral class than between those of the 
other class. 

In all cases the compressibil i ty diminishes with increasing 
pressure and the value of this quant i ty  is not great ly different 
from the value for water. 

Application of Chronephotography to the Study of the Flow 
of Water Over a Dam. P. MORIN. (Comptes Rendus, May 17, 
192o. ) - -A silvered glass sphere, part ly immersed in water, floated 
along with the current.  Sunlight  fell upon it and thus a br ight  
source of light was provided. This was photographed along with 
a scale. The . l igh t  was shut off at regular intervals by a wheel 
rota t ing in front  of the camera. The path of the image of the 
sun was a broken line and the time taken to traverse any portion 
was known from the rate of rotat ion of the wheel. The accuracy 
of the velocity measurement  is about  ~ per cent. 

G. F. S. 

Utilization of Tidal Energy. (Nature, June 3, I92O.)--The 
rise in the price of fuel has helped to direct at tention both in Great 
Britain and in France to a s tudy of the methods for get t ing  
energy from the rise and fall of water  with the tides. The great  
height  of the tides in southwestern  Enghmd and in western 
France gives to these countries unusual ly favorable conditions 
for such projects of development,  since the power which can be 
obtained fro1~ a given area is proport ional  to the square of the 
tidal range and since further the cost per horsepower of the necessary 
machinery dhninishes as the working head becomes greater. 

The problem is complicated by the occurrence of spring and 
neap tides. At  St. Malo the tidal range of the former is 42. 5 feet 
and of the latter I8 feet. The energy output there is 5-5 times as 
great  at spring as at neap tide. 

Various  systems of storage have been considered. Compressed 
air and accumulators  seem too costly. A feasible suggest ion is to 
use surplus power to tromp into a reservoir at a higher level from 
which it may flow when need arises. It  would, of course, be nlore 
economical to employ the power as it is developed. 

" Assuming  a mean tidal of only 20 feet at springs, and ~o feet ' 
at neaps, and adopting the single-i)asin method of development 


